Purpose There is a global increase in chronic, degenerative illnesses that require long-term intervention and support as a result of the aging population. The majority of support needs are met by informal family caregivers. While there have been three decades of research focusing on caregivers in general, the extent to which research has focused on Indigenous caregivers is unclear. Worldwide, Indigenous peoples face severe economic and health disadvantages that may make them even more vulnerable to the negative aspects of informal caregiving. The current systematic review aimed to synthesize the extant literature on Indigenous caregiver functioning and the interventions that are efficacious in alleviating Indigenous caregiver distress. Methods Systematic review Inclusion criteria were peer-reviewed quantitative studies examining Indigenous caregiver functioning or evaluating Indigenous caregiver interventions. Results 1172 unique records were located in the final search undertaken; only 7 articles, representing 6 unique studies, met the full inclusion criteria. Most studies contained numerous methodological weaknesses that compromised the reliability and validity of findings. Available studies suggest poor health and high burden among Indigenous relative to non-Indigenous caregivers. However, high levels of positive aspects of caregiving were reported in one study. A single intervention study suggests that poor health outcomes among Indigenous caregivers can be alleviated, though the quality and focus of this study was sub-optimal. Conclusions Overall, there is very little quality evidence around Indigenous caregiver functioning. Future research in this area would benefit from greater adherence to the standards of research that contribute to a strong and reliable evidence base.
Introduction
The global population is aging and this has been accompanied by a shift in the burden of disease from acute diseases, to chronic, degenerative illnesses that require long-term intervention and support [1] . The majority of these support needs are met by informal family caregivers, both in the absence of established, affordable long-term care infrastructure, but also in countries with well-developed systems of formal support [2] . Informal caregiving represents a considerable economic saving for society [1, 3] , though often at a cost for caregivers. Caregiving is associated with various negative outcomes including diminished physical and psychological health, lessened capacity to attend to their own health needs, and restricted ability to participate in social and economic activities [4] [5] [6] [7] . Carer burden, is a multifactorial construct that encompasses physical, psychological, emotional, social, and financial impact of the caregiving role, as well as carers' perceptions of their coping. Carer burden, is generally higher when caregivers have pre-existing poor health and fewer economic resources [8] . Certain groups of carers in society, such as Indigenous caregivers, may also be particularly susceptible to these negative effects of caregiving.
Indigenous peoples are culturally distinct groups that form a non-dominant sector of society, and have historical continuity with pre-invasion and pre-colonial ancestral roots and lands [9] . The proportion of Indigenous peoples vary throughout the world, but the United Nations estimates there are 370 million Indigenous peoples in the world belonging to 5000 different groups in 90 countries [10] . This represents 1.7% of the population in the USA [11] , 4.9% of the Canadian population [12] , 2.8% of the Australian population [13] , and 14.9% of the population of New Zealand [14] . Worldwide, Indigenous people have poorer life expectancy and health, lower participation in education and employment, and lower income compared to the general population [15] [16] [17] . Although the disparity in life expectancy has decreased in the last half century, this increased longevity is accompanied by a greater burden of disease and disability caused by general aging [15, [17] [18] [19] [20] [21] . Furthermore, compared to non-Indigenous carers, Indigenous caregivers face the growing disease burden from a more vulnerable position, given they often have poorer health and fewer resources available to support them [22] .
In countries such as Australia, the last three decades have seen increased governmental focus on caregivers in general (e.g., the National Respite for Carers Program and the Aged Care Act 1997), with some specific focus on Indigenous caregivers. With this increased governmental focus and government funding, there has been a concomitant increase in the research on carers. Accordingly, there have been some narrative reviews and qualitative studies on Indigenous carers, with sample sizes ranging from 3 to over 40 in populations of Indigenous peoples of Canada, United States of America, New Zealand, and Australia. Findings indicated that Indigenous caregiver experience the psychological distress common across all caregiver groups [23] [24] [25] [26] [27] [28] . For example, one study of 19 Australian Aboriginal caregivers [26] , and another study involving three Aboriginal and Torres Strait Islander caregivers [28] , showed physical and emotional exhaustion, and frustration were experienced by those providing informal care. One key area identified for Indigenous caregivers who experience high levels of stress is the burden of on-going and multiple caregiving responsibilities (e.g., caring for multiple people, or having care responsibilities for children or grandchildren [25, 27, 29] ), with this stress potential alleviated when the caregiving load can be shared [27, [29] [30] [31] [32] .
Lack of respite is another salient feature in Indigenous people who report poor psychological health [27, 31, 33] . Reasons for low levels of respite include empathy for the care recipient's desire to stay at home [27, 29] ; beliefs that obligations to the care recipient must override personal needs [28] ; beliefs that service providers cannot provide appropriate care [30] ; and a lack of access to culturally safe respite services [26, 33] . Without respite from caregiving, Indigenous caregivers risk disconnection from the economic, social, and cultural activities that might sustain them in their caring role [23, 24] .
There are a scarcity of studies comparing cultural groups. In one comparative study [34] , European American caregivers reported higher levels of stress than Chinese and Japanese Americans, and Native Hawaiians, a result hypothesized to be due to cultural expectancies. While Chinese and Japanese American caregivers acknowledged their stress, they also noted strongly held cultural norms against disclosing distress. For some cultural groups, such as Japanese Americans, caregiving may be conceptualized as an obligation enforced by fear of social shame [35] , whereas others, such as Native Hawaiian caregivers, may be socialized to perceive caregiving as a commonplace part of life [35] . Cultural beliefs and values that normalize caregiving may act as a buffer to the normal stress of caregiving [26, 27, 29, 30, 34, 36] . In a sample of 13 Canadian Aboriginal women, valuing family obligation and interdependence was associated with privileging caregiving responsibilities over competing priorities [30] . Similarly, feelings of family obligation and reciprocity toward elders was shown in a sample of 33 Pueblo Indian caregivers [29] . Further, in a study of 32 Australian Aboriginal caregivers, older people were perceived as providing a valuable connection with pre-colonial cultural knowledge [27] , similar to studies of American Indian caregivers, where caregiving was described as affirming roles within their cultural group [36] . In summary, there is tentative evidence suggesting heterogeneity in the levels and causes of poor psychological functioning across culturally diverse Indigenous groups. However, the majority of research in this field (including all the studies discussed above) is qualitative. While these qualitative data provide a rich and meaningful description, it is difficult to synthesize due to the heterogeneity of small, non-representative samples and the idiosyncratic results of qualitative data analysis. Thus, while qualitative studies suggest there may be culturally distinct values that may assist informal carers to cope with the stress of their role, there remains a distinct lack of quantitative information about the needs and mental health outcomes of Indigenous caregivers.
Therefore, the aim of this review was to provide a rigorous examination of the quantitative evidence regarding Indigenous caregiver psychological functioning (e.g., caregiver burden or caregiver coping) and the interventions used to support this population.
Method
This systematic review followed the PRISMA-P guidelines [37] . Included studies had to employ quantitative methods, and be either assessment or intervention studies. Studies were included if they (i) focused on or reported outcomes specific to Indigenous caregivers (ii) were peer-reviewed, and included a validated outcome measure for some aspect of caregiver's psychological functioning (e.g., caregiver burden); and (iii) were published in English from the year 2000 onwards.
Studies were excluded if they (i) reported on samples where the caregiver was caring specifically for children (ii) exclusively used service providers' or non-carer informants' reports; (iii) used caregiver reports to inform the care recipient/ patient experience; (iv) did not report data from Indigenous participants separate from non-Indigenous carers; and (v) were not peer-reviewed.
In April 2013 (first author), April 2015 (third author), and April 2017 (second author), an electronic search was conducted of the major psychological, medical, and Indigenous databases. The final search used the following databases PsycINFO, PubMed, Web of Science, Scopus, Informit Indigenous People, MedLine, Embase, and CINAHL. Key word searches were undertaken using the following terms: Indigenous or Aborigin* or "Torres Strait" or native* or "first nations" AND carer* or caregiv*. The reference sections of articles meeting the inclusion criteria were searched, and where necessary, authors were contacted about the existence of data that may not have been published. Results from the search were imported to Endnote software for data management.
The titles and/or abstracts were read to determine eligibility. Following this screening process, the full-texts of the remaining studies were read against the inclusion/exclusion criteria. There was perfect agreement in this second step between the first and third authors. In 2017, the second author also checked a subset (n = 100) papers and reached 100% agreement with the first and third authors for inclusion in the data. Data were extracted from those studies meeting the inclusion criteria as shown in Tables 1 and 2 . The articles were examined against the CONSORT guidelines for RCTs [38] , TREND guidelines for non-randomized designs [39] , and [40] good practice in reporting survey research.
Results
The combined searches yielded 1172 unique sources, once duplicates were removed. Figure 1 shows a PRISMA flowchart detailing the process of exclusion. 1096 studies were excluded through screening of titles and abstracts, most commonly due to a focus on Indigenous caregiver reports on child health and developmental issues. A further 69 studies were excluded on full-text review, most commonly because of the use of purely qualitative methods. At the conclusion, seven articles, reporting results from six unique studies, met the inclusion criteria; three studies were descriptive crosssectional or longitudinal that compared Indigenous to nonIndigenous carers on a range of outcomes, two studies were single arm cross-sectional studies, and one was an intervention study. Table 1 summarizes the characteristics of the six non-intervention articles (five studies), and Table 2 summarizes the intervention study.
Alpass et al. [41] compared mental and physical functioning of a large representative sample of Maori and non-Maori caregivers in two waves of data collection, 2 years apart. They hypothesized higher levels and longer duration of caregiving would be associated with poorer health outcomes, and that this relationship would be moderated by gender and ethnicity, with female Maori caregivers having poorer health than male non-Maori caregivers. From multivariate regression, mental health at time 1 was the best predictor of mental health at time 2, with higher age, unemployment, identifying as Maori, and higher level of care being significantly associated with poorer mental health at time 2 in a model. Additionally, moderating effects of gender and ethnicity were found, with female Maori caregivers who provide high levels of care showing the poorest mental health. Apart from unemployment and physical health at time 1, there were no significant predictors of physical health at time 2, suggesting that Maori and non-Maori caregivers did not differ in physical health outcomes. The longitudinal nature, representative sample, standardized outcome measures, and multivariate analyses make this a good quality study. However, information on the care recipients' relationship to the caregiver, and the care recipients' condition is absent, and no summary statistics were reported for the health outcomes.
Two publications by Caqueo-Urizar reported data from the same cross-sectional study of 13 Aymaran (Indigenous people of areas in Chile) caregivers, investigating caregiver burden [42] and coping [43] . The use of a non-Indigenous comparison group (n = 31) allowed discrimination of factors related to Indigenous status that may drive differences in caregiver functioning. The caregiver burden article [42] showed only total burden and feelings of incompetence were significantly higher in the Aymaran carers. However, when effect sizes were calculated (by the review team) all burden scales showed moderate to large effect sizes of difference (see Table 1 ). Unfortunately, there was insufficient detail about the sampling procedure to assess the ecological validity of the findings. The report on caregiver coping [43] provided details on the Family Coping Questionnaire (FCQ) indicating it to be a 34-item measure; this is inconsistent with the referenced version [44] which indicates the FCQ to be a 27-item measure in its final version. The reasoning for this difference is not established. Information was not reported about either the potential differences between respondents and non-respondents, or the exact nature of analysis in the caregiver burden article [42] specified. In the coping article, a between-group difference in the 'spiritual help' subscale was interpreted despite a p = .06 result. Certainly interpretation of non-significant findings may be plausible if large effect sizes are present. When calculated by the current authors, the effect size of g = .58 was the same as for another scale ('avoidance' p = .14). However, an effect size (e.g., Hedges' g) was not reported and thus, if using Null Hypothesis Significance Testing procedures alone, no difference should have been interpreted. The methodological problems of the study and published reports undermine the validity of the study's findings that Aymaran caregivers experience significantly more burden and feelings of incompetence than non-Aymaran caregivers, and use a similar range of coping strategies. Spencer et al. [45] investigated health-related quality of life of American Indian caregivers enrolled in the Education And Research Towards Health (EARTH) study. Using the Mental and Physical Component Scales of the SF-12, they found Indigenous carers, irrespective of carer type, had significantly lower Mental-and Physical-related quality of life than Indigenous non-carers. Although no details on the representativeness of the sample was provided, the large sample size is likely to increase representativeness. Analysis of the characteristics of those participants with missing versus complete data was undertaken, revealing no cogent differences. This type of analysis provides the results with more external validity.
Jervis et al. [46] employed mixed methods to cross-sectionally examine functioning among a population of reservation-dwelling American Indian caregivers. The sampling for this study was extensive, capturing 83% of the reservations older residents. However, less than half of the residents gave permission for their caregivers to be contacted and no exploration of the differences between those who did and did not consent was provided. The authors examined whether cognitive functioning differed between care recipients with a participating caregiver and those without a participating caregiver and found no differences. This controls for an important source of bias as the negative effects of caregiving are generally worse among those caring for people with dementia compared to those caring for an older adult without dementia [6] . The Zarit Burden Inventory (ZBI) and Positive Aspects of Caregiving (PAC) scale measured caregiver burden and reward. The authors omitted summary statistics of these measures that would facilitate comparisons with other samples, and chose a sample size of 20, despite noting that this was insufficient to conduct significance testing. This approach limits the utility of the quantitative data in elucidating factors contributing to caregiver stress or satisfaction. The authors' descriptions of the data suggest that the Indigenous caregivers experienced low levels of burden and stress, except in relation to guilt. The high endorsement of these guilt items was not clarified by the study's qualitative data. The dimensions of caregiver burden among an Indigenous population of 169 Pueblo Indian caregivers were explored through factor analysis by John et al. [47] . The authors report adaptations to the assessment tool (ZBI) and data collection to suit cultural requirements of the sample. They clearly described and justified the use of exploratory factor analysis to determine the dimensional nature of caregiving burden among their Indigenous sample. Four dimensions with acceptable internal consistency (α > .79) were suggested: role conflict, general negative feelings about the situation, concerns about caregiver efficacy, and guilt. Across all burden items, Indigenous caregivers reported substantial levels of perceived burden. The authors did not create subscale scores nor provide summary statistics about the level of each dimension of burden in their sample; this has the potential to limit full comparisons with other samples of caregivers.
Only one intervention study for Indigenous caregiver burden was found (see Table 2 ). Korn et al. [48] examined the efficacy of polarity therapy for decreasing carer burden compared to an enhanced respite control condition in a sample of 38 Native Indian and Alaskan Native caregivers 1 . Polarity therapy, is a complementary/alternative medicine, which involves applying manual pressure on soft tissue points against vertebral areas, and on opposing left-right locations simultaneously, and is theorized to work by unblocking and balancing energy flow. The enhanced respite control condition involved engagement in an activity of the individual's choosing with transport, admission costs, and supplies provided. For both conditions, a period of 3-h respite was provided for the care recipient. The treatment group improved significantly more than the control group on the primary outcome measure of perceived stress, and on secondary outcomes of depression, bodily pain, vitality, and general health. Conversely, enhanced respite control was associated with higher improvements in emotional role functioning than polarity therapy. However, methodological concerns qualify any conclusions. No information is available on the absolute treatment effect for either group; only differences in changes between the groupsthe relative treatment effect-were reported. In addition, results from studies with small sample sizes should be interpreted with caution as they can produce biased and more variable results with a disproportionate number of either very positive or very negative results [51] . Thus, it is unknown whether either intervention has led to meaningful improvements, and, because effect sizes were not reported, the practical importance of the relative treatment effect was not identified. A comparison of the change scores relative to the respective standard deviation gives some indication of the relative treatment effect size. According to this method, the relative efficacy of the treatment over the control condition was medium to large (0.67-0.86). Although the demographic data suggest that the treatment group may have been significantly older than the control group, no preliminary comparisons were provided. Given this potential difference, age should have been a covariate in the additional multivariate analyses that were conducted to control for the effects of confounding variables. However, given the small sample of 38, there would likely be insufficient power to conduct such multivariate analysis. Significant variation in the age of the caregivers could have influenced caregiver stress, as younger caregivers have been shown to experience greater stress than older caregivers [6] . A further methodological weakness was the lack of follow-up assessments after post-treatment.
Discussion
The aim of this systematic literature review was to investigate Indigenous caregivers' functioning and examine the quantitative evidence regarding interventions for this caregiver group. Recent gray literature [52, 53] suggested a dearth of academic literature in this area, and this was borne out by the current review finding only six studies across seven articles that examined some aspect of Indigenous caregiver functioning as per the inclusion criteria. Such a paucity of research is surprising, given the primary focus on caregivers in general is about three decades old [52] . One reason for the lack of research is that there are often barriers to accessing specific minority groups, and thus the research field is likely to be less developed among minority culture populations. In Australia, a report of NHMRC funding from 2000/01 to 2012/13 indicates only one funded study with a specific focus on Indigenous Australian caregivers [54] . Despite the steady increase in expenditure on Indigenous health research over the last 13 years in Australia, only 10% (approximately) of the Indigenous health projects funded from 2000/01 to 2012/13 had a psychosocial focus. The results from the qualitative synthesis reveal mixed findings, though generally suggested Indigenous caregivers have poorer functioning-in mental health [41] , carer burden [42] , and quality of life [45] than non-Indigenous caregivers. Interestingly, one study by Caqueo-Urizar [43] revealed that Indigenous and non-Indigenous populations did not utilize significantly different coping strategies, though some moderate effect size differences were noted. This suggests that the issues of poorer psychological functioning may not be a function of poor psychological coping, but of the unique challenges faced by Indigenous persons. One study also mentioned high levels of positive aspects of caregiving [46] , though no comparison group was used. The intervention study [48] provides some tentative suggestion that it may be possible to improve health outcomes of some Indigenous caregiver groups via interventions.
Although the qualitative work in this area indicates that Indigenous caregivers do experience psychological burden, this burden remains largely unspecified quantitatively, both in nature and relative intensity. In non-Indigenous caregiver literature, depression and burden are key psychological variables of interest [8] . It is very notable that only the intervention study [48] used a specific measure of depression. This is a significant omission from the literature base and needs to be addressed in future research. The studies in this review that examined caregiver burden suggested that Indigenous caregivers may experience caregiver burden in ways that both converge and differ from other cultural groups [42, 46, 47] . Indigenous individuals are often socialized to view more people as belonging to their family network, resulting in numerous caregiving responsibilities, but also, ideally, multiple caregivers for any one care recipient [26] . Another belief that appears common among Indigenous cultures is the notion of reciprocity that those who cared for the young, deserve to be cared for in their old age [27, 31] . These beliefs may function to make the caring process congruent with Indigenous caregivers' sense of self and value. This may minimize the caregiver burden that arises from role conflict, whereby caregivers experience burden because of restrictions on their ability to participate in other social, economic, and relationship activities. Yet, there is some suggestion that role conflict is present among Indigenous caregivers, when caregiving tasks limit their involvement in activities outside the home [23, 24] , especially related to formal employment [30, 31] . Indigenous caregivers may therefore be susceptible to experiencing greater burden as a result of guilt due to being unable to fulfill caregiving responsibilities prescribed by cultural norms [47] .
However, the generally poorer functioning of Indigenous populations (compared to non-Indigenous populations) found in the extracted studies, may be a result of the social context of Indigenous populations which give rise to a number of unique stressors. Factors such as the lack of culturally accessible support services, distance from services, premature mortality, and morbidity may significantly impact Indigenous carers. Added to this, individual, institutional and cultural racism, and generally poor health, constitute pervasive stressors, contributing to a weakening of the kinship networks that can share the caregiving load [25] . These stressors are likely to be compounded for those who take on the caregiver role [55] , and then face multiple and constant caregiving responsibilities and a lack of adequate resources [27] . These social determinants of caregiver health are also in need of strategic intervention at a public policy level. However, the lack of evidence about what is driving Indigenous caregiver stress remains a limiting factor in the understanding of this population, as well as in the development of effective, culturally sensitive interventions and policies.
The results from this review need to be interpreted with caution, because of the low number and generally low strength of the included studies. Overall there were generally small sample sizes, with limitations in the nature of sampling due either to a lack of clear reporting of how the sample was selected [42, 43] , or an insufficient exploration of potential biases arising from differences between respondents and non-respondents at different phases of sample selection [46, 48] . While most studies provided a range of sociodemographic data for the sample, the possible influence of these factors upon the variables of interest (e.g., caregiver burden, coping and reward) were not fully explored. Summary descriptive statistics were often missing [41, 46, 47] , and one study lacked a coherent account and justification for which inferential statistics were employed [42] . Future studies need to include samples that are representative and of sufficient size. Studies need to conduct and report adequate investigation into potential sources of bias throughout the recruitment and selection of the sample; without such reporting the ability to generalize the findings is limited.
More work is needed to test the cultural validity of assessment tools, as well as further exploration of the conceptualization of key constructs, such as caregiver burden, within Indigenous populations, building on the work of John et al. [47] . It was also notable that the studies generally did not try to incorporate a theoretical framework to explain the research findings or to guide design/ hypotheses. The use of theoretical frameworks to guide design and interpret results inform stress and coping models, especially one's that incorporate race [8, 56, 57] , and aid the development of interventions to assist Indigenous carers. An atheoretical approach in some studies may have been driven by a purposeful attempt to avoid research practices that disadvantage, ignore, or violate Indigenous values and worldviews; practices that have been perpetrated in the past, especially in the field of psychology [58, 59] . However, this approach can reduce the quality of the research and may limit the potential for results to inform translational research designed to improve outcomes for the health and well-being of Indigenous people [60] .
The limited scope and mostly poor quality of the evidence base in this area have implications for future research, clinical practice, and public policy. The biggest clinical implication arising from the current findings is the lack of knowledge about the degree and causes of poor psychological health in Indigenous caregivers, and a lack of interventions for effective alleviation of this. The conceptualization and prevalence of this requires much more investigation. The only intervention study located through this review [48] was of relatively poor quality, and while complementary/alternative medicine interventions certainly have their place, there is a need to validate more mainstream and universal interventions (e.g., Cognitive Behavioral Therapy) within Indigenous populations.
With increases in the aging population and chronic diseases apparent worldwide, the role of informal caregivers is likely to remain an important source of support for elderly, ill, and disabled people. Overall, the findings from this review suggest that the main priority to advance the field is for significantly more research, on a wider range of Indigenous groups, adhering to best practice research standards. This review has revealed extremely limited evidence about the functioning of Indigenous caregivers, and the interventions for alleviating their distress. The few quantitative studies found indicated poorer psychological functioning for Indigenous carers (compared to the general population), though often lacked methodological rigor, undermining the validity and credibility of their findings. The lack of knowledge about Indigenous caregiver psychological functioning and how to support it is concerning, particularly given the substantial disadvantages already present among Indigenous peoples. Without advancements in the field there is a risk that Indigenous caregivers may not receive adequate interventions and that policies will be ill-informed. Studies are also needed with a greater diversity of Indigenous peoples, as Indigenous people are unlikely to face homogenous challenges. Such research will inform understanding of the universal and unique factors that contribute to differences in the Indigenous caregiving experience. Understanding the common factors may lead to universal treatment frameworks which can be adjusted based on the unique factors for each population.
